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This paper, which describes the spuntsiaye of milling. custom ore, in 
addition to thet produced under company and lease operations in the Tom Reed 
mines, is one of a series being prepared by the Bureau of Mines. 
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Zwinge, surerintendent, for permission to publish, and to G. E. Jarpe, the 
present mill superintendent, for his assistance in preparing the paper. 


LOCATION 


The mill is in Oatman, adjacent to the Benjemin Harrison shaft of the 
Tom Reed Gold Mines Co., in the foothills on the western slope of the Black 
Mountains, western Mohave County. The railroad shipping point is Kingman, 
Ariz., 25 miles northeast of Oatman. Paved highway U. S. 66 passes by the 
mill. The altitude is approximately 2,700 feet. 


GENERAL 
Sources of Ore 


The mill treats ore mined on company account, tnat produced by lessees 
on company property, and custon lots from outside sources. The lease ore 
is treated on a custom basis. 


Ore produced on company account is hoisted through the Benjamin Harrison 
and Black Eagle, shafts; the latter shaft is approximately 1 mile to the 
southeast and connected to the mill by.an aerial tramway. Most of the 
company lease ore is hoisted through shafts that are not being worked by the 
company and is trucked to the crushing-plant bins. An occasional lot of lease 
ore, however, is hoisted at the Black Eagle shaft and shipped via the aerial 
tramway. Most of the outside custom ore comes from the Oatman district within 
a radius of 10 miles and includes company lease production from the Gola Road 
Mine of the United States Smelting and Refining Co. (1936), and ore from the 
Ruth anc Rattan claims of the Oatman Eastern Gold Mines Co. in the Silver 
Creek se ‘tion, the Pioneer group 4 miles west of Oatman, and smaller quantities 
from many properties in the district. Ore also comes from various other 
sections within a radius of 100 miles, some coming from California and southe!™ 
Nevada. All outside ore ig trucked to the bins of the crushing plant. 


Tom Reed ore is mined from snrinkage and cut~and~fill atopes: the nethod 
is governed by ore widths and wall-rock conditions rather than by metallurgical 
uirements. To date (April 1937), most of the mining since starting in 

193! has been done around the fringes of old stopes. Unwatering, cleaning 
out, and retimbering of both the Benjamin Harrison and Black Eagle mines has — 
been proceeding since February 1934 for the purpose of developing the vein 
system below the old mined areas. 
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Tom Reed lease ore is mined under the supervision of a lease foreman, 
whose duty it is to enforce reasonably safe mining operations. Outside 
custom ore is mined by both onen-cut and underground methons; many of the 
smaller leases are partnershinn. 


Character of Ore Treated 


With the exception of occasional odd lots from distant districts and 
the Oatman Eastern production, the ore milled is characteristic of the Oatmen 
District. The chief gangue minerals consist of quartz, calcite, silicified 
andesite from stringer lodes, quartz monzonite, and varying amounts of 
fluorspar, adularia, and oxides of iron. 


The stringer lodes of the Elack Eagle and Gold Road mines produce some 
very hard and tough ore, while tne quartz calcite ore bodies of the district 
are of averare hardnesse Most of the ore produced by the Tom Reed, United 
Lastern, and Gold Road vein systems requires grinding to 85 percent or more 
throuzh 200 mesh for a satisfactory recovery, as the gold occurs as Very 
fine particles disseminated in the gangue. The ores originating elsewhere 
in the district are more free milling; the metallic particles are larger 
and occur chiefly in the parting plenes. A satisfactory yield is obteined 
by grinding to 60 to 70 nercent minus 200 mesh, providing the contact period 
in cyanide solution is 72 hours or more. 


Oatman Eastern ore carries finely disseminated sulnnides, reputedly 
arsenonyrite, with from 2 to 6 ounces of silver per ton in addition to gold. 
This ore requires small additions of lead acetate to the agitators as an 
aid to silver recovery and the prevention of matte formation in the melting 
of bullion. Occasional lots of silver-bearing ore from outside the district 
are milled, but with these excentions mill feed carrics gold and silver at 
a ratio of approximately one to one by weignt. 


Microscovic Examination 


When characteristic Tom Reed, Gold Road, and Pioneer ores are milled 
alone, 95 percent or more of the gold and only about 50 percent of the silver 
is recovered. These recoveries indicate that all the silver was not alloyed 
with the gold and the prodable presence of minute quantities of some silver 
Mineral. Microscopic examinations have borne out this conclusion; both 
electrum, containing all of the gold and part of the silver, and native 
sllver have been identified. 


The following quotations are from reports of microscopic investigations 
of the Tom Reed tailings made by the American Cyanamid Co. The earlier 
investigation was on tailing after about 60 hours agitation, end the latter 
One on tailings after 72 hours agitation on somewhat coarser ground ore. The 
May 12, 1926, report states: 

Microscopical Examination of a Tailing Sample Submitted by Tom Reed Gold. 
Mines Coe: Technical Investigation 58, Experiment 947, May 12, 19736, 
and Experiment 1097, January 13, 1937. 
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Present Oneratiors: The sammle submitted was a washed tailing 
that had been ccmnosited from caily samples on the basis of tonnage 
treated during the month of Fe>ruary 1936. The sample ras said to 
r@é resent the tailing from 7,201 tons of ore, of which 3,600 tons 
were custom ores receiver fron otner mines in the district. 


Purpose of Inves tigeticn: The nwurpose of this investigation 


was to determine the mode of occurrence of the gold and silver 
present in the tailing. 


Prelimina: ary Test Work. Preparation of Samples for es for 
Biicrosc Onical Tavestigation: The entire amount of material 


received was mixed thoroughly by rolling on a cloth; it was subd- 
sequently samplea ty quartering. 


Because of the small size of the sample, it was not possible 
to use any of the material for assay cturposes.e 


A representative portion of the tailing weighing SOC grams 
was screen=-sizede The nlus 200-mesh screen nroducts were reserved 
for microscotical examination. The minus cOO0-mesh material was 
concentrated on a vanning plaque and the concentrate was dried. 

A second representative nortion of the tailing as received 
was carefully concentrated on a vanning plaaue and the concentrate 
was dried for suosegvent examination. 


vsed for the micrescopical examination were 
S 


Par concentrate of tailing. 

Plus JOO giesa tailings 

Plus 150 meso tailing. 

Pius ¢cOO moen tailing. 

Fan concentrate of mists 200 mesh tailing. 


e 
Ee | 
i \NOMO I? 


be a 
O 
® 

ea 


Microsconical Examination: The microscopical examination of 
the samples was conducted by our Ir. PF. L. Merritt. 


A portion of eacn of the prepared samnles was first molded 
into a Triauctte of bekelite by means of a heated, hydraulic press. 
The bricuettes were tren polished to a plane surface on a Graton- 
Vanderwiit automatic rolishing machine. 


As a result, tne individual grains of tailing materiel were 
presented in cross section and it was possible to examine them with 
reflectec light. The relationsnip between the metallic minerals 

and the gangue minerals wae readily ooservadle. 
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Sinilar portions of esca prepared sample were reservec for 
examination of the unmonnteda grains by means of transmitted light. 


The investigation showed that pyrite was the principal sul- 
phide mineral anc that some chalcopyrite also was present. Hema- 
tite was the most abundant metallic oxice mineral. The ganszue 
Minerals were largely quartz ani chert, but cardonates also were 
oresent. 


The gold present in tne talling was founc to occur only as 
the natural gold-silver alloy, electrum. Silver, hovwever, was 
also found to occur in the metallic state. 


Pr. Merritt's observations of the various samples, together 
with suitable photonicrograpns, follo7v. 


Sample 1.— Penned Concentrate of the Tailing: Pyrite and a 
small amount of chalcopyrite were found in this sample. Electrum 
and native silver were observed. Most of tne electrum was free; 
the particle size of the electrun was fron 12 x 34 microns to 
25 x 50 microns. However, one narticle of electrun, 30 x 49 
microns in size, was observed, which was attachec to nyrite. Arn- 
Other particle wes notcd vhich wes surrounded dv hematite. 


Sample 2. =~ Plus 100 mesh Screen Product: The examination 
of this product snowed that free silver and electrum, as vell as 
locked particles of these, were present. One particle of electrun, 
15 x 15 microns in size, was found attached to a particle of gangue 
mineral. 


Sample 3. — Plus 150 mesh Screen Procuct: This sample was 
essentialiy like the plus 10) mesh sample. aA particle of free 
electrum was noted that measured anproximateiy 40 x 50 microns. 


«=~ Plus 200 mesh Screen Procuct: This samnle did 
not differ greatly from the previous screen productse It did 
contain a little more chalcouyrite. The occurrence of native 
silver and electrum also was observed. This sample contained a 
free particle of electrum tnat measured 10 x 35 microns in size. 


Sample 5. ~ Pan Concentrate or minus 200 mesh Screen Product: 
Since this was a concentrated sample, the briquetted portion shoved 
a greater number of netaliic minerals than the other samples. 


Pyrite and chalcoryrite were nresent together with native 
sllver and electrun. 


The native silver was free for the most part. A fev particles 
were observed attached to gangue. 
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The electrum particles were largely free from all attachment. 
The particles were from about 5 x 10 to 20 x 110 microns in size. 


Summary and Corclusions: <A samole of cyanide tailing containing 
0.021 ounce per ton gold was investigated for the Tom Reed Gold 
Mines Co. The results of this investigation may be summarized as 
foilows: 


le Screen-sized portions of the tailing as well as a 
pan concentrate of tne total tailing and a pan 
concentrate of the minus 2cOO mesh tailing vere 
examlied. 

2e The sold was found to occur in all samples as the 
natural gold-silver alloy, electrun. 

3. Silver was found to be vresent in the native state 
as well as in the alloy. 

nu. The electrun and native silver were largely free 
from mineral attachment. Occasional particles of 
electrum were founc attached to honatite, pyrite, 
or farnmue. 

KR. The greater number of electrum rarticles noted were 
less than 325-mesn sizes; a few particles observed 
were +150 mesh size. It has been shown that the 
particle size range of electrun and silver was from 
5 to 110 microns. (Five microns is equivalent to a 
theoretical screen opening of about 2,000 mesh, and 
110 microns is apnroximately equivalent to 150 mesh). 


The fact that a majority of the gold~bearing electrum particles 
are free or substantially free from mineral attachment makes it 
anpear that finer grinding alone will not result in better extraction 
of the valuese Since the told occurs only in association with 
silver, it would appear that an effort should be made to determine 
the effect of time of contact, alkalinity, and cyanide strength on 
the recovery of additional values from this tailing. © 


The tests shorn in the January 13, 1937, report were made after another 


large agitator and nev thickener had been added to the mill. The samples cor 
sisted of the composite mill tailing, a panned concentrate of the composite 


mill 


tailings, and a panned concentrate of minus 200 mesh composite tailing: 


A separate portion of the tailing, as received, was examined under tae 
petrographic microscope for the purpose of identifying the transparent 
mineral constituents. 
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Microscopical Examination: 
A. Composite tfi11 Tailing 
The following metallic constituents were identified: 


Hematite 
Pyrite 
Sphalerite . 
Chalcopyrite 
Electrum 
Native silver 


The transnarent winerals identified were as follows: 


Quartz 
Chert 
Carbonate 


Although most of the metallic constituents anparently were 
free from the transparent constituents, some were still locked. 


The gold values occurred in the form of the gold-silver alloy 
electrum. Silver values were present both as electra im and as 
native silver. 


Blectrum occurred both as apparently free grains and as 
particles of micron size, which were locked with the transnarent 
gangue minerals. 


The free metallic constituents were panned out of a portion 
of the original composite tailing. The resulting clean sand 
tailing was then reground so as to pass throvgh a 325=mesh screen. 
The reground product was then panned on the Haultain mechanical 
panner and the metallic concentrate wes exanined microscopically. 
Grains cf metallic constituents, including electrum, were observed 
in the panned concentrate; evidently they had deen freed during 
the extra grinding operation. 


Be Panned Concentrate of Composite Mill Tailing 
The following metallic constituents were observed: 
Hematite 
Pyrite 
Spnalerite 
Chalcopyrite 


Electrum 
Native sliver 
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The only 


gold values observed were in the form of apparently 


free grains of clectrum. No electrun was observed to be locked 
with the metallic constituents. 


"he size 


of the free graing of electrum ranged from 4 x 15 


microns (approximately 3,709 mesh) to 30 x 60 microns (approxi- 
mately 50° mesh). 


Ce 


Pannec Concentrate of Uinus 200-Mesh Compvosite Tailing 
The folloving metallic constituents were identified: 


Hematite 
Pyrite 
Spnalerite 
Chalcopyrite 
Blectrum 
Letvive silver 


The electrun, which was observed, occurred as arnarently free 


erains, which 


were within the same size range as those present in 


the panned conzentrate of the comesite mill tuliline. 
12 + ~~ 


Conclusions: 


1. 
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Hematite, pyrite, svhalerite, cnalcopyrite, 
electrin, and native silver were the 
Hetailic constituents identified in the 
tailing. The cnief transnarent gangue 
minerals were guertz, chert, and carbonate. 
The gole valucs were in tne form of gold- 
silver alloy electrum, some of which was free. 
The silver vaives were precent both as 
native silver and as the rcold-silver alloy 
electrume 

Apparently free grains of electrum, ranging 
ir. size from apnroximately 3,700 mesh to 
apuroximately 500 mecn, were observed. 
According to the assays furnished by the 
subdjecs cormmany, tne composite mill tailing 
assayed 0.0143 ovnce, or $0.64 ner ton in 
golde Soth the minus 2090 mesh sand and sline 
assayed O«Cl cunce, or $9.25 per ton in gold. 


In view of the fect that the minus 200 mesh 
material assayed $035 per ton in contrast 
to an assay of $C.64 in sold in the compo— 
site tailing, it would enpear that finer 
grinding should reduce materially the gold 
content of the final tailing. 
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That finer grinding should improve the recovery 
of gold is substantiated by the fact tnat 
electrum was panned out of the reground clean 
sand. Moreover, particles of electrum of 
micron size were observed as inclusions in 

the transparent gangue minerals. 


CUSTOM-MILL SCHEDULES 


» The following, quoted from posted notices, are the schedules 
of milling rates and basis of settlement under which custom ore 
is received at the mill of the Tom Reed Gold Mines Co. 


settlements on all custom and lease ores will be made tri- 
monthly on all completed assays on the 5th, 15th, and 25th of 
ach monthe Checks should reach Oatman on or adout the Sth, 18th, 
and 2éth of each month. 
Settlements on gold at $45 ner ounce. 
Settlements on silver at domestic price. 


The following schedule regarding custom ors rates became effective 
February 15, 193+: 


For 35 tons daily lot shipments or moree Regular daily ship- 
Ment scnedule. 

Milling rate $3.60 per ton will pay 95 percent of the gold 
content. | 


For 25 ton daily lot shipments to 35 tons. 
Regular daily shipment schedule. 


Milling rate $3.80 per ton will pay for 95 percent of the gold 
content. 


For 25 ton or more individual lot shipments. 
Irregular snipment schedule. 


Milling rate $4 per ton will pay for 95 nercent of the zold 
content. 


For less than 25 ton individual lot shipment. 


irregular shipment schedule. 


Milling rate $4.50 per ton will pay for 92 percent of the gold 
content. 


For lots less than ten tons a flat extra charge of $10 will be 
added for sampling and assaying. 
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The above schedule is subject to revision on 20 days! notice. 
A shipper will be considered in the daiiy lot shipment class when 
he ships at least taree or more consecutive shipments. Lessee 
royalties will remain the same, but the advove schedule applies to 
lessees? ores. 


TOM REED GOLD MINES CO. 
Oatman, Ariz., March 12, 1935. 
Oka SCHEDULE RATE 


The following reductions over the old, or base rate of $%.60 
per ton, is herewith submitted: 


eee a daily average tonnage covering a period of one month: 


Plus 30 tons to 50 tons per day...... $3.50 per ton 
Plus 50 tons to 7C tons per day...--. 3.45 per ton 
Plus (0 tons ner dav.ccsresseevees cose S040 er ton 


We will pay 95 percent of the gold content, provided our plant, 
as normally operated, can make this recovery. 


These rates are based on present commodity, labor, and porer 
prices. Thirty days' notice will be given by the Tom Reed Gold 
Mines Coe in case of an advance in tne cost of these items and a 
ch-nee of milling rates. 


Our rate changes will be calculated solely umnon the advance 
of labor, supplies, or power. 


If for any reason, such as failure of equipment or repairs to 
same, we are unable to receive ore from a shipper in this class, 
the shipper will not be penalized for a shortage of tonnage at the 
end of the settlement period. 


TOM REED GOLD MINES CO. 
November 9th, 1935 


Milling rates and conditions pertaining to the custom milling 
of ore concentrates and hijzsh +h grade ores suitable for our mill 


Concentrates and ores will be classified as high grade when 
the assay value is greater than four ounces of gold per ton, and 
ten ounces is the maximum we will receive. 


Individual shipments of such products will be limited to a 


maximum of 15 tons and the moisture content must not exceed 4 per- 
cent. 
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Milling rate $4.50 ner ton. 


ee ee en en 

Payment will be made on 92 percent of the gold content. 

Silver content will be disrecarded on irregular shipments. 

‘Due to the extra hazard of saltine, In running such material 
through the bins and sampling mill, an extra charge of $10.00 ner 
lot will be made, to cover the expense of extraordinary cleaning 
up of equipment. 

TOM REED GOLD MINES Co. 
LOW-GRADE CEE SEUTTLEMET SCHSDULE 


Commencing April 1, 19%5, the extraction deductions on free 
milling ores, resardless of tonnage, will be made as follows: 


Grade of ore Extraction deduction 
0.23. 02s Bite (E9505) OF MOreeiateusceswnes 5 percent 
O.17 oZe aue ($5.95) to 0. = OF cs ewceees ee & percent 
Under Oolf O2%- duUsesceeeene. seseeecreeeeees 10 percent 


Tailing requiring regrinding and refractory ores will be sub- 
ject to separate consideration. 


Settlements for silver cortent will be subject to separate 
consideration as to grade, tonnage, and the results of small- 
scale test work. 

SAMPLING AND ASSAYING OF LESSESS AND CUTSIDE CUSTOM ORES 


Control senmle 


Original and dunlicete control sammle to both buyer and 
seller in sealed envelones. 


For the purpose of checking, both buyer and seller will 
run control sample desiztigted as “orisinal". If difference 
between these results does not exceed Q.02 ounce per ton, 
settlement will be made on split. | 
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If the difference between results of buyers! and sellers! 
acsays is such that either buyer or seller may object to settle- 
me:t thereon, the sample for umpire (which has been placed in 
sealed envelopein Tom Reed vault) shall be sent to some reputable 
end recognized ummire assayer mtually agreed upon by buyer and 
seller. 


Settlement basis 


Settlement basis shall be on either buyer's or seller's assay 
showing returns closest to the umvire's results. 


HISTORY 


Operations on the Tom Reed vein began in 19C4. About 1906 a 10-stam. 
mill was built. Recovery was made by inside and anron—plate amalgamation 
followed by sand leaching in vats, the slime being impounded without treat- 
ment. In 1903 a new 20—-stamp mill with a capacity of about 125 tons daily 
was built; the process adoptec wus all-slime batch treatment followed by 
Butters-tyne filtration and-washing. Flint pebole mills were used for 
secondary grinding, as the first rill had demonstrated that finer grinding 
was necessary.» Cones were used for classification. Thickening also was 
accomplished with cores of larger diameter, which discharged to Pachuca- 
type agitators. Precipitation was by zinc shavings. Plates were installed 
in this new mill but amalgamation was soon discarded, as amalgamation re- 
covery was reported to have been only 50 to 60 percent. 


About 1912 a Dorr primary thickener was installed, and in 1913 or 191} 
tne first Dorr counter-—current decantation plant was added, and the Pachuca 
agitate 7s were put in series. This latter practice was not satisfactory, 
for col_oidal accumulations formed, which seriously reduced the active area: 
After these changes, the Butters filter was used only for clarification of 
solution. About 1915 one Merrill zinc-—dust nrecipitation press was installed 
in parallel with the zinc boxes. 


In 1917, after the discovery of tne Aztec ore body, Allis-Chalmers ball 
mills of about 200 tons daily capacity were installed for primary and seccnd- 
ary grinding. Stamp milling was discarded, except in emergencies. At this 
time additions to the treatment plant vere made by installing one 40- by 
12-foot primary thickener, four 40- by 12-foot agitators, and five 28- by — 
12-foot decantation thickeners in parallel with the early installation. This 
was all Dorr equipment. Zinc-shaving precipitation was discontinued and a 
second press was added. | 
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Company operation of the mine and mill ceased in 1924, at which time 
leasers took over both with the intention of mining pillars and arches left in 
the minee JDuring the leasing period the mill was operated on reduced tonnage 
and some of the decantation plant was dismantled, and the fourth agitator 
was converted into a tailing thickener. Lease oneration was intermittant until 
January 1930. | 


Reduced tonnage company crerations were resumed abdout January 1, 1930, 
as development work had openec. up the Black Eagle ore body. This operation 
continued until February 1932, at which time the mill was shut down. 


The $35 an ounce price of sold aroused new interest in the district, and 
the Tom Reed Gold Mines Coe decided to start the mill on a custom basis in 
addition to milling their ovm product. The company mines were in such con- 
dition that little production could be expected from them for some time. In 
order to encourage the custom ore business, an attractive schedule of milling 
rates and bases of settlement was nosted, which, with but fer modifications, 
is still in effect. 


The mill was started in Fedruary 1934 on a one~shift grinding basis. 
The custom business grew fast, and by June of that year it became necessary 
to replace some abandoned thickeners. Facilities for receiving custom ore 
were very poor, so three hopner—bottomed steel bins, with accessory equipment, 
and a ilerricx weightometer were installed. The latter eliminated the necessity 
of estimating Black Eagle and Ben Harrison tonnagzes and weighing ore hauled 
by truck on platform scales. Several imvrovements were made in the sampling 
mill also. 

Early in 19%6 a new bali-mill unit went into service and was followed 
by further additions and alterations to the treatment plant, which now 
(April 1937) usually operates wp to the settling capacity of the thickenera. 
The additions and alterations have been justified by satisfactory reduction 
in costs as well as a material increase in tonnage with but little sacrifice 
in recovery. | 


MILLING 
The mill (1937) is an all-slime cyanide plant embodying single-stage 
crushing, ball-mill grinding, asitation, and counter-—current decantation. A 


daily capacity of 290 tons is cbtained under current grinding practice. 


Water for milling purposes is pumped from the mines, there having been 
an excess up to the present time. 


Crushing 
Ore from the Benjamin Harrison Mine and lease ore is crushed at the main 
crushing plant adjoining the mill. A crushing plant at the Black Eagle shaft 


handles ore from that mine. Run of mine ore up..to 10 and 12. inch’ is. © 
received at both crushing plants. 
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The mill crushing plant vas built in 1908 and had an initial cepacity 
of 125 tons; since that time several chanzes heave been mase. The crushing- 
plant site is poorly adapted for modernizing the plant with screens or 
erizzlies. There is a fair location, however, for a secondary crushing unit, 
with accessories, between the rresent crushing nlant and the sampling mill, 
if future developments justify the expenditure. 


The Black Eagle plant was built in 1929, but no provision was made for 
grizzlies, screens, or sorting. Plans are nor vdeing considered for installinz 
a grizzly and sorting belt ahead of this crusher. 


The Black Eagle tramvay loading terminal is anproximately 5,000 feet froz 
and 25/ feet nigher than the discharge terminal at the Benjamin Harrison 
crushing plant. Bucxet sneed is governed by a 430—horsepover alternating 
current motor throuzh belts. 


Tom Reed company production fron the Penjamin Earrison and Black Eagle 
shafts is weighed and sampled separately, as carefully as is all custom and 
company lease ore- Slack Eagle crushing plait costs are recorded, the plant 
being so far from the mill, but these charges are included in the total 
milling costs. Benjamin Narrison crushing costs are not available, as crusi- 
ing and miliing are carried on as a single operation. 


The capacity of tne Sen Harrison crushing plant is sufficient to crusa 
the ore for a days' rin of the treatment plant on one shift. It is operated, 
however, two shifts daily, day and afternoon, as (1) custom ore, being hauled 
in trucks, is frequently delivered over an eB hour period and bins mus? be 
emptied for another shipper on the following morning; (2) the mill bins do 
not have sufficient Me storace satisfactorily to supply the treatment plant 
for 16 hours without shoveling. 


Crushing on one shift would require constant operetion curing the period, 


while the two-shift scheme permits time for proner cleaning up between runs, 
lubrication, and minor repairs to equinment; these duties are nerformed by 
the operating crew. The custom business necessitates the employment of a 
larger crushing~plant crew tnean would be required in the milling of company 
ore only. In order to avoid confusion in running and sempling the separate 
ores, a foreman is employed on each shift and receives his instructions 
direct from the mill superintendent. 


The milling characteristics of ores, even fron the ™om Reed and Gold 


Road vein systems, vary corsiderably. In order to work to the best atvantage, 


ores of similar nature are crushed consecutively as far as possible and are 
delivered to bins feeding to both nrinary grinding units. When a change of 
ore reaches the mill bins, the crushing-plant foreman informs the ball-mill 
operator, who makes the necessary adjustments relative to classifier solids 
to be carried until the next change of ore. Crushing plant flowsheet is 
shown in figure 1. The crushing rate of the Benjamin Harrison plant is 

40 to 45 tons per hour, which is the normal canacity of the conveyor delts 
and the weightometer. It is equipped with a 12-inch Traylor type R crusher: 
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Company ore 


Custom ore i 
Trucks Skip Skip 
Run of mine Ben Harrison mine Black Bagle mine 
35-ton bin 95-ton bin 150-ton bin 50-ton bin 
50-ton bin Run of mine 
Run of mine 
Pan feeders Rack and pinion gate 
Pan feeder 
28-inch conveyor belt 12- by 24-inch Blake-type 
18° slope, 100 f. p. a. crusher 


set at 2 inches 


12-inch Traylor 16-inch conveyor belt 

gyratory crusher 

set at ,2 inches 125-ton bin 
16-inch conveyor belt Aerial tran 


30-ton lime bin 18 1/2° slope, 190 f. p. a. 


100-ton bin 
Vv 


Horizontal 18-inch 
conveyor belt 


Merrick weightometer 


Snyder sampling plant 


Reject Sample 1/10 cut 
16-inch conveyor belt Bucket 7- by 1l-inch Blake-type crusher 
| elevator set at 3/4 inch 


Robins automatic 


distributor quer mill bins 


80-ton bin 80-ton bin 170-ton bin 


/10 cut 


18- by 10-inch Allis 
Chalmers rolls set at 
4/8 inch 


1/10 cut 
6- by 4-inch rolls 


set gt 1/4 inch 


Sample can 


Hand-fed & by 5-inch rolls 
minus 10-mesh to sample can 


Jones riffle 


20-pound sample 
Jones riffle 


10-pound sample 10-pound sample 
held in reserve to assay office 


Figure 1.- Flow sheet, crushing plants, Tom Reed Gold Mines Co. 
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Crushed-ore bins 


Pan feeder 


Mill Mill 
solution -inch conveyor by solution 
I I 
iene caemiesl oat ~--~<----4 
| | 
I 6- by 6-foot Allis Chalmers 6- by 5-foot Allis Chalmers ) 
| ball mill, trunnion overflow, ball mill, grate discharge, 
26-r. p. m., 100-hp. motor -r. p. m., 100-hp. motor ! 
= eee ee x 
: 4- by 20-foot Simplex Dorr 4 1/2- by 17-foot Duplex | 
multizone classifier, type SSP, Dorr classifier, model C, 3 
| 32 strokes per minute, 3-inch slope 20 strokes per minute, | 
: 3-inch slope | 
yvers Oversize | 
' Overflow : 
! Distributor | 
stich 
Price Sacneaee eee eer 
4 1/2- by 17-foot Duplex 4 1/2- by 17-foot Duplex 
Dorr classifier, model C, Dorr classifier, model C, 
18 strokes per minute, 18 strokes per minute, 
2-inch islope 2-inch Slope 
Overflow Sands Sands Overflow 


5- by 6-foot Aliis Chalmers 
ball mill, grate discharge, 
26—r. p. m., 75-hp. motor 


--->---- 
4 1/2- by 17-foot Duplex 
Dorr classifier, model C, 
18 strokes per minute, 
2~inch | slope 


Sand Overf low 


fo primary thickener 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
5- by 6~foot Allis Chalmers | 
ball mill, grate discharge, | 
26- r. p. m., 75-hp. motor ! 
| 
| 


—---~-~€---4y W 
4 1/2- by 17-foot Duplex 
Dorr classifier, model C, 
18 strokes per rinute, 
2-inch| slope 


Overflow Sand 


Figure 2.- Grinding circuit, Tom Reed rill. 
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In order to maintain a fairly uniform feed size to the ball mills, with one 
stage crushing, two crusher shafts and three mantles are used; they are 
changed frequently. The mantles have different Giameters and each one is 
built up to its respective dimension with hard surfacing, in the shop, after 
removal from the crusher. With this system, lower concaves are worn to 
holes with only one resetting. Shaft and mantle changes are made in a short 
time, while concave resetting requires ea seriour loss of crusher time. 


One-staze crushing is practiced at the Black Eagle plant also. An 
Allis-Chalmers, 12 by 24-inch, Blalte-tyne crusher is used. It is equipped 
with nonchoking tyne swing jay plates in order to minimize the amount of 
oversize and extend the life of jaw plates. These plates are also built 
up with hard surfacing when vorn. The crushing rate is about 20 tons per 
hour. 


A flat belt drive, slack enough to throw if tramp steel gets into the 
crusher, is used at the Benjamin Harrison plant. The Black Eagle crusher 
is driven through texrore belts, the togsles of the crusher being the safety 
factor for tremp iron. 


sy ay a ee 
Gein Gi 


Tro~stace grinding is practiced. The vrimary grinding unit consists of 
two ball mills; the first is a 6- by 6-foot trunnion overflow mill equipped 
with a heavy manganeseesteel slotted grid cast integral with tne discharge- 
end throat liners and shiplap-tyme shell liners. Manganese-steel liners 
are used throughout. This ball mill, installed in 1936, is direct-driven 
through a Weust gear and pinion with offset apex feature for reduction of 
vibration. The second is a 6— by foot grate-discharge ball mill with 
shiplap-type shell liners and tool~steel bar-grate sections; the liners are 
Manganese steel. It was installed in 1917 and is driven through a Weust 
sear and pinion with center apex. 


The secondary grinding stese consists of two 5— by 6-foot grate-dis— 
charge mills of like design. They are equipped with manganese-steel, wave- 
type shell liners and cast tool-steel grate sections, and are direct driven 
through Weust gear and pinion with center apex. They were installed in 1917. 


The flow sheet of the grinding circuit is shown in figure 2. All 
grinding is done in cyanide solution; the solids in the primary mills are 
maintained at approximately 72 percent and in the secondary mills at about 
63 percent. The primary mills are operated in parallel: most of the time, 
the only exceptions being when there is a shortage of ore or when milling 
an ore that requires exceptionally fine grinding. More efficient grinding 
is obtained when all four mills are operated, for at such times higher 
circulating loads can be carried. When only one vrimary mill is operating, 
it is usually operated in open circuit, at higher than average solids, as 
& guard against severe pounding of the liners. This practice results in a 
coarser feed to the secondary mills but keeps them well loaded. 
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Solids in the primary classifiers are subject to wide variations as 
ore changes occur. Solids in ths intermediate classifiers are adjusted to 
correspond to the closed-circuit secondary machines. Frequent solid changes 
are made at these poirts as fine or coarse grinding is desired. Fine or 
coarse grinding practice at this mill is only comparative, as the average 
grind is neariy all through 10C mesh. 


There is no standard practice concerning circulating loacs in the 
primary circuits, as ore cnuanges occur frequently. Full rakes are alvays 
carried on the secondary clessifiers, this load being epproximately 2-1/2 to 
1, which is the limit for these machines at current speed. Intermediate 
and secondary classifier solids vary from 7-1/2 to 13 percent, this flow 
being the primary thickener foed. 


settling area in the prinary thickener at 2°C0 tons a day is 4.33 square 
feet per ton. Averaze specific gravity of nill feed is 2./- 


Typical screen sizings of the grinding circuit feed and products are 
illustrated in table l. 
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Cyanide 
Caustic starch 


-----) 


40- by _— primary thickener 
( 


No. 4 Duplex Dorr 
diaphr pump 


40- by 12-foot Dorr 
agitator 


40- by 12-foot Dorr 
a 


40- by 12-foot Dorr pump 


_>- 4 Pregnant solution | 


4-inch Butters cen- 
trifugal solution 


5- by 8-inch Rumsey 


| To mills and classifiers 
ee et Eee ere ee ee ae een ie a“ 


40- by 7-foot mill 
storage tank 


Lead acetate 


12- by 12-foot clarifier 

tank 
Merrill vacuum leaf clarifier 
Twenty-one 5- by 8-foot leaves 


' 
One 6 1/2- by 10-inch Rumsey 
triplex clarifying pump 


10- by 9-foot clarified 


itat 
ae aad triplex solution pump solution tank 
40- by 12-foot Dorr a 
reer Zinc dust > 
No. 4 Duplex Dorr Two 6 1/2- by 10-inch Rumsey 
, ,dtaphr m pump A triplex precipitation pumps 
arc ' 
. . Two 36-inch, 26-frame 
Two 10-inch Frenier sand pumps ; triangular precipitation 
in eries ! presses 
' 
j 
Distributing box Set ea ee 2 ee Precipitate 
30- by 10-foot Dorr | 30- by 10-foot Dorr 


thickener thickener 


] 
| 

28~ by 12~foot Dorr 40- by 10~foot Dorr 
| 


eoegrenee thickener 
28- by 12-foot Dorr | 20- by 10-foot Dorr 
thickener A thickener 


amewJI we & oe oe oe 


28- by 12-foot Dorr | 30 by 10-foot Dorr 
! 


thickener thiekener . 
a-€---\) ~~. — Barren_solution 
‘ 


40- by 12-foot Dorr 
"A"-type, thickener 


| | Mine water 


No. 4 Duplex Dorr 
onan pee pump 


Tailing 


Figure 3.- Flow sheet of treatment plant, 1936, Tom Reed mill. 
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I. Cs 6975 
Cyanidation 


The flow sheet of the treatment plant is shown in figure 3. The under- 
flow from the primary thickener is maintained at approximately 4O percent 
solids, except when a poor settling feed is on. This thickener will not 
function satisfactorily for any length of time with a higher percentage of 
solids, as island trouble develops or the slime line rises to the surface. 
Lime is added to the mill bins at a rate that maintains an alkalinity of 
about 1 pound of CaO per ton of solution in the primary thickener. This 
strength drops to 0.4 pound in the tailing thickener, but is sufficient to 
promote settling at that point. Caustic starch solution prenared at the 
mill is added to the primary thickener feed and at the head of the decan- 
tation plant when needed, these two points being most subject to muddy 
overflows. 


No. 4 simplex Dorr diaphragm pumps serve the eight small thickeners 
and duplex numms serve at other points. Solids in the decantation plant 
are carried at 45 to 50 percent, except the tailing, which is carried at 
about 54 percent in summer and 52 percent in winter. 


Cyanide strength has been varied from 1-5 pounds to 2-5 pounds per ton 
of solution in the primary agitator, without any noticeable effect on gold 
recovery. The lower strengths of cyanide are not conducive to barren pre- 
Cinitation tail solutions, particularly in cold weather. Current practice 
. calls for all additions of cyanide to be made to the primary thickener and 
maintaining the grinding and precipitation circuits at 2.2 pounds per ton. 
Lack of de-aeration equinment is provably resnonsible for the need for such 
strong solutions. 


The grinding circuit and primery thickener account for a recovery of 
65 to 70 percent of the gold. Assseys for silver are made only on the monthly 
tail composite and bullion. 


Clarification and Precipitation 


Pregnant solution flows by gravity to the clarifier tank, in which 
twenty-one 5— by &~-foot Butters—type leaves, furnished by the Merrill Co., 
are suspended. This equipment was installed in 1945 to take the nlace of 
an old Merrill plate and frame sluicing clarifier of insufficient capacity. 
The leaf header is connected to the suction of an 8 by 10-inch Rumsey 
triplex pump, which discharges to the clarified gold tank. In spite of 
slime-flocculating reagents, the leaves soon collect a hard cake about 1/H~ 
inch thick and it is necessary to clean and replace three or four leaves 
daily. The filter cake assays up to $9 per ton and is dumped into the 
primary agitator, it having been demonstrated in the laboratory that the 
pieces disintegrate and release the values after agitation. 
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The leaves are scrubved with weak acid after being cleaned and are 
submerged immediately in a precoating tank, which is kept full of clarified 
solution. The alkaline solution neutralizes any residual acid. Three pounds 
of Hy-flo Supercell, a Johns-—Manville product, are emulsified in water and 
dumsed in the tank witan each two leaves. Air jets below the leaves keep 
the Sunercell in suspension while it coats the leaves. 


ne leaves are connected to the suction header and the vacuum is ap- 
plied, while the tank is kept full with a stream of solution. The coated 
leaves are then returned to the clarifier tank. One Noe 10 double-filled 
canvas filter bag is used on each leaf. Several modifications were made 
in the leaf construction after comparatively short service. The life of 
the bags is about 3 months. : 


There being no de-aerating equipment, pregnant solution flows by 
gravity to the precipitation pump. Zinc dust is added to the pump suction. 
The mixture is pumped about 200 feet to the precipitate presses. A drip 
of lead acetate solution is added to the clarifier tank. Except for 
occasional short periods, press tails are generally practically barren. 
This latter condition is essential, due to the fact that the barren solution 
is returned to the circuit as wash solution in the two thickeners preceding 
the one that discharges tailing. When tnere is doubt avout press tail 
values, and until assays are obtained on press tail grab samples after cut- 
ting in a clean press, the press tail solution is diverted to the third pair 
of decar.tation tanks as a guard agsinst enriching the mill tailing solution. 


Filter media in the precinitate presses consists of one thickness of 
noe 10 double-filled canvas covered with one thickness of no. 230 Reeve-~ 
Angel filter paner. Canvases are acid-treated each month and have a life 
of 3 months. The paper is precoated with Hy-flo Supercell, added to the 
pump suction, and the press is cut ine This is repeated at times when the 
precipitate cake is sloughed. The Super-cell is figured as silicious flux 
in the melting process. 


Barren solution is metered with a no. 5 Latham solution meter.» Pre- 
cipitation heads and tails are dripesampled, and a meter reading is taken 
for each shift at the time samples are collected. The head solution is 
assayed daily for silver and gold. The silver content varies considerably 
from time to time, so the silver assay is used as a guide of the rate for 
feeding for zinc dust. Precipitation tonnage rate is varied from day to. 
day, in an effort to maintain fairly uniform solution values throughout 
the plant, particularly in gold. Due to custom milling, there is no con- 
trol over mill heads and a uniform precipitation tonnage rate cannot be set. 
The average rate is under 3 tons of solution for each ton of ore milled. 


Clean-up procedure is as follows: The press to be cleaned is cut out 
and blown with compressed air to about 50 percent moisture, while a normal 


precipitation rate continues with the other press. Upon opening the press, 
most of the precipitate can be scraped from the frames or shaken off the 


5949 ~20- 


Google 


I. Ce. 6975 


filter paper. The naners are roll2d up and then svrinkled with 011, with- 
out being dried, and ignited. The residual ach is added to the moist pre- 
cipitate; the mixture is fluxec and charged to the melting furnace. The 
furnace is oil fired and takes a noe 150 grawhite crucible. Crucible life 
is approximately 40 firing hours. 


The flux is varied slightly, from time to time, but is approximately 
as follows: 


Eebeeny 
BOLrEx 2) aSSwesseesiee sins eee nee eee ee Ly 
SOG lum Carponatescsc4sGeus eet ig scene Ges ones 32 
SUE Catt 66 wer ceeG es ee ee eee ee 20 
Manganese dioxide........ ee eee ee 6.5 
KIO Sascao 6 a ee Pee ee ee ee ee ee eee ee Some occasionally 
Previous slas shel iti cvteses sted Gece seen Variable 


Thirty-three pounds of flux is used 
for 100 pounds of nrecipitate. 


If sulphur fumes are present in the furnace gas, a wrought iron pine 
is inserted in the melt after the charge is fused. Bullion bars will average 
about 875 in fineness with a single melt. Each bar is drilled from top to 
bottom, the drillings being assayed, after which the bar is shipred to the 
minte The gold~silver ratio of bars varies over a wide range. 


Tailings Disnosal 


The prevailing climate being arid, advantage is taken of the high evapo- 
ration rate, and tailing is impounied with a minimum of trestle and launder 
construction. Fresh water is added to the tailing to carry it out over the 
surfaces of the nonds. Light sniral pipe carries the tailing to the edge 
of but well above tne top of the pond in service. The stream is deflected 
consecutively to one side or the other or to the center of the pond, as 
conditions justify. A fresh curd is hoed up around the edge of a pond as 
the tailing compacts; the ditch left by hoeing then serves as a launder when 
the stream is turned in. 


Insets are made at e-foot vertical intervals, the resulting shelf being 
used as a walkway until the next inset is made. The average slope of the 
banks is about 45°. A pipe is stuck through tne curd on the low side of 
the pond as a means of removing the clear solution that accumulates. This 
sOlution carries low values, and an artificial dam is now being built with 
tailing, behind which this run-off will later be impounded, concentrated 
by evaporation, and then returned to the mill. 


From one to three ponds usually are being carried up, at least two 
being kept in workable condition es a reserve during wet or freezing weath- 
er. Experience is an important factor in this system of impounding; if the 
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pond is too large cracks will develop, followed by fast cutting washouts, 

or if the pond is too small or is carried up too fas*, slips will occur in 
the banks. Many areas of the tailing pile are now 60 feet in depth. The 
elevation of the new tailing thickener will permit gravity storage of an 

additional 35 feet over all early tailing. One man, with some occasional 
help, takes care of the tailing disposal. 


A crust, which is the product of evaporation and capillary attraction, 
forms on the surface of the tailing piles from time to time. The amount of 
gold in the solution tailing has been reduced considerably in recent years, 
so that this crust is not enriched nearly as much as in former years. It 
averages about $10 per ton, so is occasionally scraped, on a lease basis, 
and returned to the mill as custom ore. As the product requires no grinding, 
and as “ts valuable content is water soluble, it takes a low treatment rate. 


SAMPLING 
Treatment Plant 


Routine samples of pulp are taken by hand at hourly intervals of no. 1 
agitator feed, no. 4 agitator discharge, and the tailing stream. Due to 
the fineness of grinding and the high solids content at these points, there 
is no segregation of sizes and launder drons for sampling are not provided. 
A few c.ce of permanganate of notash solution is put in the sample bucket 
to prevent any dissolving action after the sample is cut. These samples 
are washed thoroughly in a pressure filter at end of 24~hour periods, dried, 
and sent to the assay office. 


Solution samples are taken as follows: Drip samples of precipitation 
heads and tails are taken up at S—hour intervalse Hanrd-cut samples are 
taken at the overflows of the two thickeners as the nead of the decantation 
plant and of tne tailing thickener; they are taken up at 2l-hour intervals. 
The decantation-plant samples serve as checks on the wash balance of the 
parallel decanters as well as indicate the trend of solution values to pre 
cipitation; the last is the value of solution being discharged to the tail- 
inz pile. 


It has been determined that the difference, if any, between solution 
values in the tailing-tnickener overflow and underflow cannot be determined 
by assay- The overflow assay, therefore, is used in calculating the daily 
solution value in mill tailing. Specific-gravity determinations of ball- 
mill discharges, classifier overflows, and of all thickener underflows are 
made and recorded at regular intervals. The Lliquid-to-solid ratio of daily 
mill tai ing is determined by averaging the specific gravities: the daily 
tailing .oss is the sum of the separate tonnases multiplied by the respective 
assay values. A daily 24-hour sample of the primary thickener underflow is 
also taken for screen teste The sum of the gold in the tailing and the net 
value of the bullion retained in presses is considered the mill head for the 
daily mill record. <A portion of the daily washed tailing sample is retained 
without being nulverized; it is composited daily on the basis of tonnage 
milled. The solution tailing is composited in like manner. These are rather 
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large samples by the end of each month; they are assayed very carefully for 
gold and silver by several fusions and cupellations of each. A careful 
screen analysis, with assay of sizes, is also made on the pulp sample. 


Tailing composite assays and mint returns are the bases of monthly re- 
ports. These do not account for slag or other absorption, such as cutting 
in additional tankage, with its accompanying tie-up of values. It is in- 
tended in the future to clean ur all scoop boxes and classifier sand beds, 
in addition to marketing slag, for a metallurgical check against the 
sampling mill before the end of each fiscal year. Indications are that 
there is a tie-up of approximately 1 percent in tne scoor boxes and sand 
beds. 


Handling of Control Samples 


Samples containing excess moisture are riffled for a moisture sample 
and then dried as a guard against pancaking when being put through the 
hand=fed rolls. Two 10-pound samples from each lot of ore are riffled by 
hand on a Jones divider; one sample is sacked and held at the mill as a 
reserve and the other is sent to the assay office for moisture determination 
and further prenaration. Samples riffled at night are placed in a pan, 
the latter then being returned to the can containing its original moist 
reject. This, in turn, is covered, as a guard against moisture loss, until 
morning. 


In cases of small odd lots, the entire lot is either run through the 
Sampling mill or the third cutter is stopped, in which case only two auto- 
matic cuts are made, and the final sample is ample for further working. 
Size of shipment governs choice of these two alternatives. 


Assay office procedure is as follows: The sample is dried thoroughly 
and the moisture recorded; it is then pulverized in a Braun pulverizer and 
further ground in a porcelain mortar to pass through a 100-mesh sieve. It 
is then rolled for 30 minutes. In the case of calcitic ores, which tend 
to agglomerate in the rolling process, the sample, after 15 minutes rolling, 
is put through a 30-mesh sdeve in order to break up the arclomerations, and 
then rolling is continued. The rolled sample is spread out in a thin layer 
over a 40-inch circle. Small dips are then taken with a 5-inch spatula 
over the entire surface at adout l-inch intervals for one control. Succes- 
Sive controls are the product of staggering dips between the previous ones. 


Six controls are prepared for each lot of ore, one for the shipper, 
one for the buyer, and a third for a possible umpire. The- remaining con- 
trols are held for a possible dispute. Umpires are sent to several repu- 
table western firms, the shipper having nis choice. 


Settlement is made on the basis of dry tonnage, silver at domestic 
price and gold at $35 per ounce. Control assays for silver are made only on 


known silver-bearing ores carrying 2 ounces or more. Milling rates and 
settlement schedules are given under "Custom-Mill Schedules." 
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During the 20 months a weightometer has been in operation, an exact 
record has been kept of ore settlemerts, based upon weightometer and samling- 
mill records, as compared with the record of bullion plus tails. Over that 
period, the assay value of ores by the sampler was $1,855,907-.11 in gold: 
the value by bullion plus the gold in the tails was $1,835,116.51 in gold. 
This value (of bullion plus tails) is 98.88 nercent of the assay value by 
the sampling mill. 


Considering that since the weightometer was installed there has been 
an estimated $2,500 additional tie-up of values in the new agitator, it will 
be seen that the aecdition of this value to bullion plus teils would raise 
the total to 99.01 percent of tne sampling mill value. The difference of 
Q.99 percent can probably be accounted for oy natural absorption throughout 
the entire plant, exclusive of the classifier and scoop box beds, which are 
cleaned at the enc of each fiscal year and do not enter into the absorption 
ficures. 


ORS-TESTING LDACCRATORY 


Although most of the custom ore received at the mill originates in the 
Oatman District, certain of these ores will yield a satisfactory tailing 
with a coarser grind than will others. Other ores, including concentrates 
from concentration mills, are offered, some being accepted. Settlements 
are made on silver, also, provided the content is 2 ounces or more. In 
order to check tne amenability of the outside ores to treatment under the 
customary milling conditions, as well as to determine the grinding require- 
ments of all ores, the mill was equipped with laboratory testing apparatus 
early in 1934. This apparatus consists of a Braun—Welch batch-grinding 
mill and rolls for turning several 5-nound reagent bottles, in which usual 
agitation tests are made, and a high-sneed snindle-tyne agitator for cyanide 
testing. There is also the usual accessory equipment, including a 500-granm 
Denver Equipment Co. flotation test machine. This equipment has been the 
source of much interesting information and is a safeguard against the receipt 
of refractory ores. A representative sample is requested before any strange 
ore is accepted. The posted milling rates and settlement schedules apply 
to the free milling ores of the locel district and to others that are anena- 
ble to treatment at the plant. 


POWER 
Power is furnished by the Citizen's Utility Co. of Kingman. The 
current requirements of the Tom Reed nlace the company on a 1-3/4 cents per 


kw. hr. rating. Power consumption per ton of ore milled during 19 34~36 
vas 32.68, 30-10, and 2&.31 kv. hrs., respectively. 


5949 Bele. 


Google 


I. C. 6975 
METALLURGICAL DATA 
The following tabulation gives the tonnage treated and other metallur- 


gical data for the fiscal years 1934-36: 


Mill heads Mill tails Extraction, percent 


Fiscal Tons 
year milled Goial/ Gold Silver 

1934 58,791.47 | $11.408 $0 ..549 

3/1935 6&,610.96 $0 .588 0.675 | $0.232 60.55 
1936 91,310.65 0.460 0.780 | 0.155 66.30 

1/ Gold at $35. 

2/ Silver at 77-57 cents. 

3/ Strike conditions caused 56-day shutdown. 

Consumption of major supplies, October 1935, .22 tons milled 


Pounds per ton 


tem of ore milled 
Grinding Pal La,  SetGCi i ctac deur setiwisecedas eer 1.66 
Grinding balls, 2-1/2 inch @eesete ereseveoeveeeveeeeveeeev eee 1.85 
Aerobrand cyanide, 25 to 27 percent cyanogeneeeces 1.75 
Line << 9. 0 eee 66 oe 66 6 6-4 a lr oe Oe Ot oe ear 4.07 
Zinc dust (Warrta lite) Risglse eT ee er Te 046 
COSTS 


The following tabulation gives the milling costs for the neriod 


1934-36: 


Superin- | | Misce sup- Equipment 
Year tendence Labor | Power plies anf repair Total 
expens 
1934 $0049 $1.718 
1935 2056 1.694 
1936 0052 1.589 


1/ Includes industrial insurance. 
The cost of major sunplies per ton was 


Ball svcksasesace FOeO99 


Cyanideccrcrccvee 0157 
LinerSeeeeseeese 0069 (at $0.09 per pound) 
Limeecscee ok Dike 025 


chi hah PO a eee eee pe eae °O52 
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